SYNOPSIS. Three attributes of communities-the number, relative abundances, and phenotypic attributes of coexisting species-together define their "structure," as the term has been used in the literature. Most ecologists have tried to uncover determinants of community structure by analyzing patterns of morphology or resource use, or by experimentally manipulating the species composition or environmental context of communities. Less often used is a mechanistic analysis of processes operating at the level of individuals or populations.
INTRODUCTION
Given the complexity of ecological communities, it is not surprising that community ecology is a heterogeneous discipline. This heterogeneity is exciting and contributes to the vitality of the field, but it presents problems as well. Primary among these are communication barriers that inhibit the efficient integration of information generated by researchers using different terminology, methods, and systems. For example, the recent controversy over the "relative importance" for "community structure" of alternative factors such as competition or predation (see Schoener, 1982; Strong et al., 1984) stems in major part from miscommunication fueled by a failure to focus on well-defined questions and on the logical bases for alternative methods of approaching them.
These barriers can be overcome if we can agree on the important questions in community ecology and on their interrelationships, and if we understand the virtues and limitations of various methods for answering those questions. My aim here is to stimulate discussion of these matters. I will begin by outlining my view of the basic 1 From the Symposium on Mechanistic Approaches to the Study of Natural Communities presented at the Annual Meeting of the American Society of Zoologists, 27-30 December 1983, at Philadelphia, Pennsylvania. questions and approaches of community ecology. I will then critique the approaches with examples drawn from work on seedeating desert rodents. Although the focus will be on an animal system, many of my points bear on plant community ecology as well.
OVERVIEW OF BASIC QUESTIONS AND APPROACHES
Most questions in community ecology seem to be variants of three basic ones. The first deals with diversity: Why does a given area support the number of species that it does?
The second deals with relative abundance:
Why is each species as common or rare as it is?
And the third deals with phenotypic attributes: Why do coexisting species look and behave the way that they do? Taken together, these three characteristics of a community-the number, relative abundance, and phenotypes of its component species-define its "structure" as I use the term. It is not easy to figure out how best to determine what processes mold these elements of structure.
Questions of community structure usually have been attacked either by analysis of niche relationships or patterns of morphology in sets of coexisting species, or by field manipulation of species composition or environmental context of communities. Less common is a third approach that differs from the other two more in logical structure than in details of technique. This "mechanistic" approach attempts to understand community-level phenomena by systematically dissecting the community to study the properties of its component populations and individuals and their interactions. In what follows I discuss each approach and evaluate its utility for answering the three basic questions as they apply to communities of rodents in the family Heteromyidae.
ANALYSIS OF BETWEEN-AND WITHIN-COMMUNITY PATTERNS
An effective means of identifying likely determinants of community structure is to look for geographical patterns (Diamond, 1983; Harvey et al., 1983) . The logic is straightforward: if between-site variation in some community attribute is correlated with variation in some environmental features but not others, it is reasonable to hypothesize that the correlated features affect communities and the others do not. Similarly, if there is no between-site variation in an attribute despite substantial environmental variation, then the pattern could either be internally generated or a response to an unvarying or unmeasured environmental factor.
Pattern analysis has been used extensively to study heteromyid communities. Rosenzweig and Winakur (1969) censused heteromyids at several Arizona sites and found that species diversity was positively correlated with structural habitat complexity. Furthermore, local abundance of each species was correlated with a unique habitat type. Perognathus penicillatus, for example, was common only where large shrubs were abundant, whereas Dipodomys merriami was common only where perennial vegetation was sparse.
Subsequent descriptive studies have confirmed the relationship between habitat structure and species composition. All heteromyids exhibit nonrandom habitat associations, even when habitat patches are so small and closely intermingled that animals must travel through many such "microhabitats" (sensu Pulliam, 1976 ) while foraging. Coexisting species always differ conspicuously in microhabitat affinity. In general, species with a morphology suited for quadrupedal running (pocket micePerognathus) specialize on structurally complex patches associated with perennial plants or rocky substrates, while species with a morphology suited for bipedal hopping (kangaroo rats and mice-Dipodomys and Microdipodops) specialize on open spaces (Price and Brown, 1983; Price and Kramer, 1984; Harris, 1984) . Local abundance of a particular species is highly correlated with the relative availability of preferred microhabitats (Price, 1978; Price and Kramer, 1984) . This explains the observed correlation between habitat complexity and species diversity (Rosenzweig and Winakur, 1969) , because complex habitats contain a greater variety of microhabitats and hence support more species, each with distinct microhabitat requirements.
Species composition is also related to precipitation. Hafner (1977) surveyed rodents along a precipitation gradient in the Mojave Desert. He found that as annual rainfall increased, rodent density increased uniformly, and that species diversity first increased but then decreased when cricetid rodents replaced heteromyids as dominant elements of the fauna. Because precipitation and perennial vegetation structure are highly intercorrelated in deserts, however, it is not apparent which factors are directly responsible for these changes in rodent communities.
In a similar survey, Brown (1973 Brown ( , 1975 ) uncoupled precipitation and habitat structure to some extent by restricting his attention to sand dunes, which are essentially homogeneous in vegetation structure. He found a positive correlation between annual precipitation (an indication of seed production) and both species number and population densities; and a negative correlation between dune isolation and species number, which is consistent with island biogeographic models.
Temporal patterns within single communities confirm that precipitation is important for rodent population dynamics. For heteromyids, individual reproductive success and population densities are positively correlated with year-to-year variation in rainfall, presumably because seed production is directly tied to water availability (Munger et al., 1983) .
Analyzing community attributes that do not vary geographically can also be useful. Brown (1973 Brown ( , 1975 and Bowers and Brown (1982) noted that coexisting heteromyids differ more in body size than would be expected if species were assembled at random into communities, because congeners of the same size show mutually exclusive habitat affinities or nonoverlapping geographic ranges. Coexisting species thus differ in size and/or in basic body shape. As mentioned earlier, interspecific differences in microhabitat affinity are associated with such morphological differences (Price and Brown, 1983) .
These patterns have implications for processes involved in community assembly, because they are inconsistent with several possibilities. For example, if communities were assembled by random events, morphologically similar species would occur together more often than they do. Similarly, if species were distributed according to independently evolved environmental tolerances, coexisting species would be convergent in traits that reflect tolerance. The fact that one observes divergence therefore suggests that heteromyids are not distributed independently of one another, but instead that interspecific interactions cause selective local extinction of forms too similar to others already present, or evolutionary divergence among species. Interactions are usually assumed to involve direct interference or exploitative competition, but indirect interactions mediated through effects of predators on the evolution of morphology and foraging behavior could also play a role (Price and Brown, 1983; Price, 1984) .
Patterns in heteromyid communities thus suggest the following as plausible answers to the three questions posed earlier: species number is a function of habitat complexity, food availability, and perhaps historical colonization/extinction events; species are locally rare or common because their preferred microhabitats are locally rare or common; and some phenotypic characters have been molded directly or indirectly by the presence of other species.
It is difficult to use pattern analysis alone to go beyond these general conclusions. In pattern analysis the operation of a factor of interest is inferred from the fit between observed patterns and those expected under competing hypotheses. There are several problems with this. First, it is difficult to specify precisely what pattern a process should produce, and often difficult or impossible to identify cases in which alternative processes yield distinct expected patterns. Second, even if it is clear how to generate appropriate expectations, in practice it is often impossible to calculate them (Colwell and Winkler, 1984) . Third, pattern analysis relies on correlations, and an apparently significant correlation may be due to indirect effects of an unmeasured variable, while an insignificant one may reflect sample insufficiency rather than biological insignificance. These and other difficulties are amply discussed in Price (1984) and Strong et al. (1984) .
Despite these limitations, pattern analysis is the only feasible way to attack some questions, notably those pertaining to the historical events that shaped the present, and many of its deficiencies can be overcome by using it in conjunction with experiments.
EXPERIMENTAL FIELD STUDIES

General remarks
Because properly controlled field experiments allow one to study effects of one factor with others held constant, they can in principle disentangle the intercorrelated factors that bedevil pattern analysis. This virtue is widely recognized.
Experiments in community ecology usually involve manipulating the environmental context of a community or elements of the community itself. In both cases the observed consequences can involve population dynamics of remaining species and/ or their phenotypic attributes (e.g., resource use, growth rate, or size); a significant response is taken as an indication that the manipulated variable affects community structure.
Although this logic is as straightforward as that used in pattern analysis, in practice the appropriate conclusions are not always apparent. Unfortunately, the limitations of field experiments seem less widely recognized than their virtues (Diamond, 1983; Bender et al., 1984; Underwood and Denley, 1984) . Experiments are often held in such high esteem that sweeping conclusions about questions far outside their legitimate domain are drawn from them. I will therefore risk belaboring the obvious by listing some major difficulties of experiments, before going on to review what has been done with heteromyids.
I can think of five major pitfalls associated with experiments. (1) Inter correlated Factors. A manipulation usually has more than one immediate effect, and it is logically impossible, without additional information, to identify which of all its direct or indirect effects caused a response. (2) Unrealistic Manipulation. If a manipulation is too unrepresentative of natural variation, a response to it may tell us little about the processes that actually operate in nature. (3) Negative Results. If no response is observed, then either the experimental design was adequate and the manipulated factor indeed had no effect, or the design was inadequate to elicit or detect the effect. Additional information is necessary to distinguish these possibilities. (4) Generality. Of necessity, an experiment involves a single system in a particular temporal and spatial context, and it is unclear what conclusions about other systems can be drawn. (5) Scope. Any manipulation can legitimately tell us only whether a factor currently affects a community, and not whether the factor operated in the past on the evolution or geographic distribution of species. Hence, field experiments have limited direct utility for answering questions, like the third one posed earlier, whose answers involve historical processes.
One solution to some of these difficulties is repetition. If a qualitatively similar response is observed in a variety of settings and with a variety of methods, then one has reasonable confidence in the robustness and generality of the biological conclusion. In this light it is unfortunate that so little prestige is attached to an experiment that is not "novel."
Field manipulations of heteromyid communities
Two aspects of the environmental context of desert rodent communities-habitat structure and food-are relatively easy to manipulate, and a number of workers have done so. Effects of altering habitat structure are pronounced and consistent (Rosenzweig, 1973; Price, 1978; Thompson, 1982; , whether one removes perennial plants, adds brush, or introduces artificial structures. Species whose preferred microhabitat is removed decrease rapidly in abundance, while those whose preferred microhabitat is augmented increase. Since habitat structure may affect availability of particular kinds of food or food patches, as well as predation risk and other variables, however, one cannot tell from these experiments alone what it is about habitat that is important. Thus it was inappropriate for Thompson (1982) and Rosenzweig (1973) to conclude that their habitat alterations influenced rodents by changing predation risk and that predators have determined patterns of morphology and microhabitat use. These are speculations, rather than conclusions that follow logically from experimental results.
Two studies have considered the consequences of adding food. By adding seeds, Abramsky (1978) caused a kangaroo rat to invade short-grass prairie that initially lacked specialized granivores. Other species were unaffected, and hence increased food "production" enhanced diversity. A similar experiment with a diverse heteromyid assemblage in Arizona had a different outcome: one species increased in abundance and others decreased, and there was no pronounced diversity change (Brown and Munger, 1985) . Although these results confirm that food availability can affect species number and relative abundance, one must be cautious in using them to explicate geographical correlations between rainfall and species diversity, because of potential problems of unrealistic manipulation and scope. Short-term applications of commercially available seed are not necessarily analogous to long-term effects of increased rainfall, and short-term populational responses may bear little resemblance to the long-term dynamics of a system, where effects of evolution, migration, and extinction can be important.
Because observed patterns of morphology and microhabitat use could be results of interspecific interactions, a number of experiments have explored whether heteromyids interact with each other and with predators. The basic approach is to manipulate abundances of putative competitors or predators and look for changes in abundances and/or behavior of remaining species (Colwell and Fuentes, 1975; Bender etal., 1983) . If a response is observed, conclude that interaction occurs; if not, conclude that there is no interaction or that it has not been detected.
For heteromyids, a significant response has been detected in all but one experiment. Munger and Brown (1981) and Brown and Munger (1985) selectively excluded kangaroo rats from exclosures and observed increased densities of smaller seed-eating (but not insect-eating) species relative to appropriate controls. Furthermore, a selective increment in Dipodomys spectabilis density was associated with decreased densities of two smaller kangaroo rats. Lemen and Freeman (1983) observed a similar but shorter-term increase in Perognathus densities after kangaroo rats were removed from unenclosed experimental sites. Wondolleck (1978) and Price (1978) removed one or more species from unenclosed and enclosed populations, respectively, and detected short-term increases in the range of microhabitats used, but microhabitat preferences did not change qualitatively or disappear entirely. These shifts indicate that coexisting heteromyids interact, and that the interaction reinforces microhabitat specializations. However, one cannot necessarily conclude that shifts were produced by direct interaction between rodents, rather than indirectly through effects of the manipulation on predator behavior. Nor do the experiments shed light on the basis for microhabitat preferences. It is conceivable, for example, that each species prefers the microhabitat in which it is least vulnerable to predation, but that removal of one species allows seeds to accumulate in the vacated microhabitat. As soon as the difference in profitability between microhabitats outweighs the difference in risk, remaining individuals can find it profitable to use the vacated microhabitat more frequently. Here is a case where the basis for a short-term shift in microhabitat use could be very different from the ultimate basis for interspecific differences in microhabitat preference.
It is instructive to compare these studies with the one in which removals had no effect (Schroder and Rosenzweig, 1975) . In this case unenclosed study grids were situated across a narrow ecotone between two macrohabitats, grassland and desertscrub. A different kangaroo rat species inhabits each macrohabitat and the two replace one another across the ecotone. When individuals were removed from study grids, they were rapidly replaced by conspecifics from the vast surrounding population, and no habitat shifts or density changes were observed in the unmanipulated species. It is difficult to know what to conclude from this. The lack of response might indicate, as Schroder and Rosenzweig concluded, that heteromyid species rarely interact, and that microhabitat differences are not actively maintained by ongoing competitive interactions. Alternatively, heteromyids may normally interact, but the structure of Schroder and Rosenzweig's study site may have prevented a detectable shift. When grids straddle a pronounced habitat discontinuity (a relatively rare situation in deserts), any response to removal has to involve movement of individuals into a macrohabitat they normally do not use. This requires that they sample the inappropriate habitat and find it profitable. The manipulation may simply not have allowed sufficient changes in profitability to accrue to stimulate habitat shifts. Since shifts have commonly been observed in the more representative situation where microhabitats are closely intermingled, I think it reasonable to consider that Schroder and Rosenzweig's negative results occurred because alternative habitats were spatially segregated at their study site.
Because predators are difficult to manipulate, few experiments have addressed their effect on heteromyid communities. Some studies suggest that predation selects for animals with concealing coloration (Dice, 1947; Kaufman, 1974) or acute sight and hearing (Webster, 1962; Webster and Webster, 1971 ), but its effect on community characteristics is less well known. There has been one attempt to determine whether predators are responsible for patterns of microhabitat use. Reasoning that success of visually-hunting predators should be directly related to illumination, Kotler (1984a, b) used lanterns to augment ambient light levels on experimental grids and observed that heteromyids increased their use of shaded areas. This is consistent with microhabitat use shifts that follow natural moonlight changes (Kaufman and Kaufman, 1982; , but proper interpretation of Kotler's results is seriously hampered by problems of intercorrelated factors, unrealistic manipulation, and scope. The experiment actually tells us only that lanterns cause microhabitat shifts. Inferences about which of many direct and indirect consequences of the manipulation-including increased light intensity, odor, noise, densities of insects attracted to the light, and perhaps predation risk-actually caused the behavioral response must be based on additional information. However, even if a behavioral response to predation risk could be demonstrated more directly, it does not follow, for the reasons discussed above in the context of Price's (1978) and Wondolleck's (1978) studies, that predation is responsible for divergent microhabitat affinities among coexisting species.
Although I have stressed limitations of field experiments with heteromyids, they lead to a number of robust conclusions, especially when considered together. Manipulations of habitat structure and food point to several proximate factors that determine relative species abundances. Manipulations of species composition and of light tell us that these factors affect local species density and microhabitat use. The contrast between Schroder and Rosenzweig's (1975) study and others suggests that the degree of habitat intermingling influences the outcome of species removal. This seems consistent with observations in other systems (Schoener, 1983) , but more work needs to be done before we can establish the general importance of the scale of habitat patchiness.
THE MECHANISTIC APPROACH
While experiments have provided a parsimonious way of uncovering proximate determinants of some behaviors and of local relative species abundance, they provide less information about the ultimate determinants of phenotypic diversity. This aspect of community structure has been of great interest since the seminal discussions of Hutchinson (1959) and Lack (1947 Lack ( , 1971 . Experiments with heteromyid communities and other systems have failed to elucidate phenotypic diversity not because some critical experiment has been overlooked, but because of the problem of scope discussed earlier. Manipulations of communities are inappropriate tools for answering questions about the adaptive significance of phenotypic traits.
How should we investigate the basis for phenotypic patterns? I believe a valuable approach is to ask what significance interspecific phenotypic differences have for the success of individuals under a variety of conditions. In answering this question, we can assess the likelihood that alternative factors have determined which phenotypes persist. This "mechanistic" perspective, which attempts to understand the characteristics of communities by understanding the properties of their components, is an example of a standard reductionist approach to complex phenomena.
To illustrate how it might be applied, I will outline my own work on heteromyid microhabitat affinities. The obvious first step is to identify a phenomenon of general relevance to communities. I chose to focus on microhabitat use because coexisting heteromyids differ so conspicuously in this regard and because such differences are a common property of animal communities (Schoener, 1974) .
The next step was to formulate answerable questions. This step is absolutely critical, for it defines the problem and indicates where to look for solutions; often a poorly phrased question obstructs its own solution. Unfortunately, I have yet to see a practical discussion of how to recognize when a question is posed in a useful way. The ease with which one can develop a logical protocol for finding the answer is probably a good indication. I decided that the large question, "Why do coexisting heteromyids differ in microhabitat affinity?" consisted of two smaller ones, "Why do affinities exist at all?" and "Why do species differ in their affinities?," and that the large question would be answered in the course of answering the others.
With questions specified, the next task was to identify possible answers and to devise a way of testing them with the fewest experiments or observations. Platt (1964) advocates developing a "logical tree," a hierarchy of groups of hypotheses set up so that alternatives at one level are special cases of hypotheses at the next higher level. By setting up a tree that is ordered from the general to the particular, one avoids having to test each hypothesis separately because at each level whole groups of hypotheses can be eliminated. Figure 1 illustrates a logical tree for the question, "Why do affinities exist at all?" At the highest level (I in the figure) hypotheses can be grouped as "adaptive" or "nonadaptive." One can immediately eliminate nonadaptive explanations because they are inconsistent with several observations. If microhabitat preferences developed at random, some species would be indiscriminate, and there would be no strong associations between morphology and microhabitat use, especially among unrelated taxa. Neither is true, which indicates that animals discriminate among microhabitats because this increases their fitness, and that the fitness "value" of a microhabitat depends on morphology. This conclusion can, and should, be retested in the course of subsequent investigations.
We can now consider classes of adaptive explanations (Fig. 1, level II) . Since fitness is a complex function of the probability an animal survives and its reproductive output if it does survive, we can propose that heteromyids discriminate either because they reproduce best or are most likely to survive if they forage preferentially in some microhabitats. Because these two possibilities are not mutually exclusive, each one must be tackled separately. I have begun by exploring the "reproduction" hypothesis, and shall outline the structure of my research program below. A similar analysis can easily be developed for the "survival" hypothesis.
The obvious way to test the "reproduction" hypothesis directly would be to force heteromyids to use one microhabitat or another and observe reproductive output. This is not now feasible, because microhabitats are so closely intermingled in nature that animals can freely choose between them. Furthermore, if we artificially constructed an area consisting only of one microhabitat, we would undoubtedly introduce a number of unnatural changes that would confound interpretation of results. For these and other reasons (see below), I chose an indirect approach. Because reproductive output of female heteromyids is closely linked to food availability, it is reasonable to assume that achieving higher net rates of seed intake during foraging achieves higher reproductive outputs as well (Price, 1983a) . We can therefore ask whether net rates of seed intake depend on microhabitat use (Fig. 1,  level 3) .
Heteromyids are nocturnal and gather seeds with inconspicuous movements of forepaws tucked under the head, so that it is impossible to measure harvest rates in nature. One can measure metabolic and seed harvest rates in the laboratory, however. If one can characterize soil and seed conditions associated with particular microhabitats and make artificial seed patches that mimic the range of conditions found in nature, one can assess the likelihood that net rates of intake vary among microhabitats. One can also determine whether animals prefer patches in which they experience high net rates of intake. If not, then it is unlikely that they base microhabitat preferences on foraging economics. A final experiment would involve "seeding" microhabitats with seed patches of known value to determine whether animals preferentially use microhabitats that contain profitable seed patches. If so, it is reasonable to conclude that microhabitat affinities are flexible and based at least in part on foraging economics.
The set of observations outlined above represents a robust test of the hypothesis that foraging economics are important to microhabitat choice. By extending the observations to a variety of morphologically distinct species, one can attack the related question of why species prefer different microhabitats. If this occurs because species forage most efficiently in different microhabitats, then we should see 1) that morphologically distinct species achieve highest net rates of energy intake under different edaphic conditions; 2) that performance differences are functionally related to differences in morphology; 3) that morphologically distinct species prefer different artificial patches in the laboratory; and 4) that their microhabitat use tracks the location of different seed patches.
While the investigation outlined above and in Figure 1 will take a long time to complete, results to date are all consistent with the idea that foraging economics are important. Four microhabitats at a site in Southern Arizona contain soils that differ in texture and density, and seed pools that differ in species composition, density and spatial distribution (Price and Waser, 1985; Price and Reichman, unpublished) . While a variety of heteromyid species selected the same array of seed sizes and seed species when given a choice (Price, 19836) , they selected patches with different soil texture and densities. This dispels conclusively Brown and Lieberman's (1973) suggestion that coexisting heteromyids partition seed resources on the basis of size (see also Lemen, 1978; Hutto, 1978; Trombulak and Kenagy, 1980) , and implicates instead partitioning by way of differential patch selection. Soil preferences were strongly correlated with morphology: bipedal species selected finer soil than quadrupedal ones, and small species avoided heavy soils more than large ones. Preferred soils were qualitatively similar to those found in preferred microhabitats in nature: species associated with open spaces, which contain fine soil, avoided coarse soil patches; while species associated with pebbly soil did not (Price and Waser, 1985) . There is even some suggestion that forelimb structure is related to soil preferences: kangaroo rats inhabiting coarse soils have more robust forelimbs than those inhabiting sandy soils (K. Heinz, unpublished). Finally, we have been able to shift microhabitat use in the field by shifting the microhabitats into which we placed preferred and nonpreferred artificial seed patches (Price and Waser, 1985) .
These results suggest that edaphic characteristics of a microhabitat affect heteromyid foraging choices. Until we can determine the effects of soils on net rate of energy intake, however, we cannot say whether this is because soils affect foraging efficiency. Results of a preliminary study indicate that seed harvest rates are sensitive to seed densities and soil attributes (Price and Heinz, 1984) , but we will need to measure metabolic costs to get a complete measure of foraging efficiency. We are in the process of doing so.
CONCLUSIONS
While I may have given the impression that a mechanistic approach should be adopted only if a direct experimental attack is not feasible, the former in fact has the great virtue of explicating the processes that affect community structure. Suppose, for example, that we could perform the experiment described above of restricting animals to one microhabitat at a time and measuring their reproductive output. While this would indicate whether or not microhabitat choice influences fecundity, it would not indicate how or why. To obtain a complete answer, one needs to explore how microhabitats affect the unit processes of foraging and predator avoidance that determine fitness, and this is just what the mechanistic approach does. In other words, by taking a mechanistic approach to the complex questions of community structure, not only can the complex questions be answered, albeit by a series of observations rather than in a single step, but a wealth of detailed biological information can be generated with clear relevance in a context more general than the natural history of any particular organism.
The information produced by mechanistic analyses has two major uses. First, with it one can evaluate the assumptions underlying alternative explanations for observed community patterns. For example, divergence in microhabitat use and in morphology among coexisting heteromyids has been alternatively attributed to interspecific resource competition and predation (Price, 1984) . If a mechanistic analysis indicates that foraging economics do not determine microhabitat affinities and that the morphological variation among species does not influence foraging efficiency, then doubt is cast on the competition hypothesis. Similarly, if animals do not incur different risks of predation while foraging in different microhabitats, then doubt is cast on the predation hypothesis.
Second, the information gained can be incorporated into community models more specific than those now available. Not only will it be of interest to compare properties of general models with those of their more specific variants, but the latter can be used to develop novel predictions about the behavior of a given system. For example, detailed understanding of how heteromyids forage and of what determines foraging success will eventually allow mechanistic models of exploitative resource competition in this system (e.g., Price, 1983a) . These can be used to predict conditions under which density responses or microhabitat shifts should occur, and hence should help us to interpret results of past studies and to design new ones. The other papers in this symposium provide parallel examples for other systems.
I have been stressing the relationship between the output of mechanistic studies and models for a reason. Mechanistic studies are like the manipulative field experiments discussed earlier in that they can consider only those processes that presently occur. This means that the past has to be inferred from what we know about the present. While it is questionable logic to draw conclusions about the past importance of a process simply on the basis of its present occurrence, it is a less questionable procedure to base similar conclusions on knowledge of the conditions under which a process presently occurs, and of its shortterm consequences for fitness of alternative phenotypes. When information about the mechanics and frequency of a process is incorporated into community models, ii is possible to generate the expected evolutionary trajectory of the system, and hence to infer the likelihood that the process has been responsible for some presentday pattern.
Despite these virtues, the mechanistic approach does necessitate applying a narrow focus to a single system, and one can argue that it is not a particularly rapid way to uncover general properties of communities. I see no simple solution to this problem, which incidentally is not confined to this approach. Its severity can be reduced by choosing systems representative of others, and by keeping in mind the relationship of small questions to the large questions of community ecology, so that information from seemingly unrelated studies can be integrated.
I would submit that there is a final major benefit of thinking in mechanistic and reductionist terms. Even if one does not actually apply the full approach in a research program, it is useful nonetheless to develop logical trees, as they are efficient ways to identify the elements of complex problems and their potential interrelationships. A mechanistic perspective is, I believe, fundamental to the process of developing logical trees, and hence is a powerful heuristic tool for community ecologists. I hope it will be used more often in the future. ACKNOWLEDGMENTS I thank N. Waser and T. Schoener for helpful reviews of earlier drafts of this paper, and N. Waser for his constant encouragement and critical input into this research, which has been supported by NSF grant DEB-8022164 and by Intramural grants from the Academic Senate of the University of California at Riverside.
